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SUMMARY

Alloy, LLC agrees that ultra-wideband (“UWB") technology can potentidly provide new and
expanded wirdess offerings, including gpplications not achievable using traditiona wirdess
techniques. However, UWB isreatively untested; and it poses significant dangers of inter-
ference and disruption to wireless services and gpplications on which the public rdies for safety,
commerce, and convenience. The FCC has acknowledged that further testing of this new tech-
nology is needed to understand the risks of interference. It isimportant, therefore, for the FCC to
proceed with caution and permit specific UWB applications only after adequate testing has been
conducted and regulations adopted to assure non-interference once UWB usage proliferates.

Further Testing Needed Before Permitting UWB Use. The Commission must not authorize the
use of UWB until its interference potentid is fully understood. After sufficient testing, arecord

can be compiled concerning whether and how to relax the ban on UWB transmissions without
causing interference to services using pectrum that UWB transmissons would overlay. Once

the test results are in, a supplementa round of comments may not be sufficient for cregting a

record on what the rules should be, given the open-ended nature of the NPRM; there should be a
further notice of proposed rulemaking with specific rule proposas keyed to the test results,

which would facilitate meaningful comment.

Licensed, Not Unlicensed, Operation. Alloy opposes unlicensed operation at this point; it is
unnecessary and would be very unwise. Licenaing is eminently practica in the near term, given
that the first wave of UWB applications will be ground- and wall- penetrating radars to be used
mostly by professonds, not mass-marketed consumer applications. Licensng is adso essentid, at
least until this new technology has been proven to be non-interfering in practice. Unlicensed
operation could be disastrous if there are interference problems, because there would be no
centra repository of information concerning who has the devices and is using them, and no ready
method for tracking usage or compiling interference data.

Coordination |s Needed. Whether UWB islicensed or unlicensed, coordination of UWB devices
should be required until sufficient data have been collected to understand the UWB interference
potential. The very nature of UWB devices requires a coordination process before deployment —
conventiona licensees and other users of UWB technology need to be able to determine who is
using UWB devices, and where, to avoid causing interference and to tracking any interference

that occurs. The Commission has previoudy required coordination of unlicensed Part 15 devices:
Unlicensed PCS devices can only be used if they can automatically be coordinated. After initia
deployment, if the results show that interference is not a serious concern in practice, it may be
appropriate to diminate the coordination requirement for devices within adefined technical
threshold. At this point, however, there is no record for making such ajudgment.

I nterference to Assisted GPS used for Phase |1 E-911 Compliance. It iswidely recognized that
there is a potentia for interference between UWB devices and Globa Positioning System

(“GPS’) satellite Sgnas, but the interference potentia is even greater where “ Assisted GPS’
technology is concerned. Thistechnology is under consderation by CMRS carriers for accu-

rately locating wireless devices used to cal 911, as required by the Commisson’s Phase |l E-911
rules. Asssted GPS receivers effectively reach a senstivity level some 50 dB below the noise



floor of an RF receiver with a bandwidth corresponding to the 10 MHz GPS signa bandwidth.
This enhanced sengitivity makes assisted GPS especidly vulnerable to interference from UWB
devices, which tranamit at a power spectra density below the noise floor but above the
sengtivity level of an Asssted GPS receiver. The Commission should understand the effect of
UWB on Assisted GPS before dlowing deployment of UWB devices.

I nterference from UWB Communications Devices. The NPRM identified both location
gpplications and wirdess communications gpplications for UWB. While many of the location
applications are not readily feasible usng non-UWB technology, the communications
gpplications of UWB technology (e.g., wireless networking, secure covert communications) are
not uniquely or inherently dependent on use of UWB technology. Alloy is strongly opposed to
authorizing the use of UWB technology for communications purposes a thistime, given the
potentia interference that could result to exigting forms of communications and the availability

of other technologies to accomplish the same ends.

I nterference Concerns Relating to UWB Location Devices. UWB advocates are proposing
widdy varying standards, based principaly on experimentation with location gpplications of
UWB, such as GPRs and wall- penetrating location devices. These gpplications, if not properly
congtrained by the Commission’ s rules, can be the source of destructive, and possibly
undetectable, interference to GPS and CMRS, which are relied upon by businesses, consumers
and public safety entities. Alloy notes, in this connection, that Time Domain’s architecture

cannot readily isolate GPS frequencies from interference, while that of MultiSpectrd Solutions
can. Accordingly, if testing revedls that UWB poses a credible threst of interference in the GPS
bands or civilian communications bands (such as the current CMRS bands, the 2 GHz emerging
technologies bands, or the 2.7 GHz MMDSY/ITFS bands that are candidates for IMT-2000 “3G”
technology), the Commission should focus its attention on UWB solutions that can avoid the
potentid for interference in such bands.
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Regarding Ultra-Wideband Transmisson

Sydems

N N N N N

To: The Commisson

REPLY COMMENTS
OF ALLOY LLC
Alloy, LLC (“Alloy”)! hereby repliesto the comments filed in response to the
Commission’s Notice of Proposed Rulemaking, FCC 00-163 (May 11, 2000) (NPRM). The
Commission proposed, in the NPRM, to amend its rules to permit the use of ultra-wideband
(“UWB”) transmissions and to establish the technica and other limitations gpplicable to such
operations. Alloy agreesthat UWB has considerable potentia to provide a variety of new and
expanded uses of wirdesstechnology. In particular, UWB may make possible wirdess appli-
cations that could not be achieved using traditional wirdess techniques. Nevertheless, this
technology is relatively untested and poses significant dangers of interference and disruption to
wireless services and gpplications on which the public relies for safety, commerce, and cor+
venience. Accordingly, the Commisson must proceed with due caution and permit specific
UWB applications only after adequate testing has been conducted and regulations adopted to

provide assurance that interference will not result once UWB usage proliferates.

! Alloy, LLC isanew nationwide provider of wirdess services that brings together ina

single company the cdlular, PCS, and messaging services formerly provided separately by
affiliates of BellSouth Corporation and SBC Communications Inc.



INTRODUCTION

UWB isan intriguing technology thet is full of promise. Thetransmission of very brief
pulses of dectromagnetic energy resultsin RF emissons over an extremely broad frequency
range, making possible applications that cannot be readily accomplished usng transmissons
within a conventiondly limited frequency range. Frequency-dependent effects such as multipath
and Rayleigh fading may be avoided by usng UWB transmissions. 1n short, UWB technology
represents a potentia shift of the wireless paradigm from the frequency domain to the time
domain.

There isareason why RF engineers have concentrated on development in the frequency
domain for the better part of a century, however. In the early days of radio, spark-gap radios
were used; these radios used “damped wave’” emissions — essentidly, they tranamitted a series
of electromagnetic pulses resulting in broadband sgnds. These tranamissons resulted in
destructive interference. As aresult, damped wave emissons were outlawed; to prevent inter-
ference, regulators limited transmissions to specific frequency bands and channels.

Recently, researchers have focused on ways to utilize pulsed emissions that take advan
tage of the tremendous advances in technology that have occurred. Now, pulsed emissons can
be precisdly timed and shaped, unlike the emissions from the spark-gap transmitters of the 1920s.
Modern technology may be able to diminate or mitigate the adverse effects that were tradition-
aly associated with these techniques. Accordingly, the Commission has correctly concluded that
the longstanding ban on UWB transmissions and damped wave emissions should be reexamined.

UWB may make possible new applications of wireless technology that cannot be
achieved by traditional wireless techniques. For example, the use of UWB radar for ground and
building penetration may yield important advances for law enforcement, congtruction safety, and

search and rescue. Other innovative gpplications may be developed, as well.



At the same time, Alloy is concerned with the interference potentia of UWB systems.
The transmisson of UWB energy has the potential to interfere with awide range of wireless
gpplications and services, because such transmissions occur over awide range of frequencies
dready being used by exigting radio services. The UWB technology being considered hereis
new, and the Commission has acknowledged that “[f]urther testing and andlysis is needed before

”2

the risks of interference are completely understood.”“ Accordingly, Alloy urgesthe Commisson

to proceed dowly, purposefully, and cautioudy before any authorization of UWB deployment.

DISCUSSION

I UWB TECHNOLOGY MUST BE AUTHORIZED PURSUANT TO
INTERFERENCE GUIDELINES DEVELOPED BASED ON
EXHAUSTIVE TESTING

UWB technology is anew and possibly useful technology, especidly for remote sensing
and safety gpplications. However, UWB transmissons may overlay radio spectrum that is
dready fully occupied and robustly utilized. The spectrum supports a variety of useful, vitd, and
criticd communications. Hence, the use of UWB devices should not be dlowed by the FCC
until its interference potentid is fully understood. Once there has been sufficient testing to
achieve such an understanding, a record can be compiled concerning the degree to which the cur-
rent ban on UWB transmissions can be relaxed without causing interference to the plethora of
services employing spectrum that UWB transmissons would overlay. Only through detailed
testing can arecord be compiled concerning the limits within which UWB usage is gppropriate.

The Commission sated in the NPRM that it plans “to dlow areasonable period of time

for submitta of test resultsinto the record in this proceeding and will provide an opportunity for

2 NPRM at 1.



public comment on the test results before reaching any conclusions.”®

The comment cycle, how-
ever, concludes prior to the October 31, 2000 the target date for submission of test results® The
Commission said that it would issue a public notice inviting comment on the test resuits® but
Alloy is concerned that a supplemental round of comments may not be sufficient for the
development of an adequate record, given the open-ended nature of the NPRM and the lack of
specific, test-based rule proposds. The Commission should clarify that a further notice of pro-
posed rulemaking will be issued, setting forth specific Commission rule proposals keyed to the
test results. Thiswould permit the public to comment meaningfully on rule changes that the
Commission concretely proposes.

Alloy is concerned that UWB devices present a considerable potentid for nearly un-
detectable interference. Certain types of UWB transmissions will be “hidden” such that even a
spectrum anayzer cannot ascertain them, unlessit isin close proximity to the emisson source.
One of the supposed advantages of UWB is that transmissonswill typicdly fal under the noise
floor for the conventiona services, making the transmissions undetectable. The fact that an indi-
vidua UWB device sinterference may be immeasurable or imperceptible because it is under the
noise floor is not the end of the inquiry, however. Some gpplications exit that routindy rely on
the existence of sgnas below the noise floor, such as GPS and the Ass sted- GPS technology
being developed for CMRS Phase |1 E-911.

Moreover, given the possible wide proliferation of such devices, especidly if their useis

unlicensed, careful study will be needed to determine the cumulative effect of multiple UWB

emitters. Although a single device may raise the noise floor only imperceptibly, alarge number

3 NPRM at §7; seealsoid. at § 31.
4 Seeid. at 131
5 Seeid.



of devices may raise the noise floor sufficiently to impair the rdiability, qudity, or accuracy of
conventiond services. Furthermore, it islikely that UWB devices will often be used in close
proximity to the receivers or transceivers used for conventional services?® giving riseto an
increased concern over interference,

Wide proliferation of the devices holds significant potentia for interference to licensed
devices, particularly in the CMRS bands below 2 GHz. The Commission should not move
toward authorizing these devices until arecord has been established that provides substantial
assurance that the widespread use of UWB devicesin close proximity to sengtive receivers
deployed in conventiond services will not result in interference or degradation to the licensed
sarvice. Therules ultimately adopted must include stringent equipment standards that ensure
that interference and service degradation will not occur, even in the presence of multiple UWB
devices.

In any event, Alloy emphasizes that the Commission should take no action toward
adoption of rulesin this proceeding until, a aminimum: (1) the various UWB tests have been
completed; (2) the results of the tests are part of the record; and (3) parties have been given
ample time to study the test procedures and results and to comment on them. The FCC needsthe
benefit of thorough anadlysis of the test results. Existing licensed operators should be afforded
the opportunity to perform such anayses given the prospect of sgnificant, if not detrimentd,
interference to their operations. Even after testing, analys's, and comment, more testing may be
needed. Once the necessary testing has been completed and comments have been received, if the

Commission bdlieves that the record justifies moving forward toward adoption of rules, it should

6 For example, a a construction site where UWB devices are employed, other wireless

devices, such astwo-way radios, CMRS handsets, and GPS receivers, arein frequent and
COmmMmon Use.



proceed with issuance of afurther notice of proposed rulemaking containing specific proposed

rule changes, rather than with an immediate report and order authorizing UWB operations.

. UWB OPERATIONS SHOULD BE LICENSED, NOT UN-
LICENSED, AND IN ANY EVENT MUST BE COORDINATED

In addressing the regulatory trestment of UWB devices, the NPRM proposes unlicensed
operation. The rationae stated for this proposd isthat “most of the near-term applications for
UWB technology involve rdatively low powers and short operating ranges,” and “most UWB
devices are intended to be mass marketed to businesses and consumers and that individual
licensing of each device would beimpractical.”” As discussed below, Alloy respectfully submits
that unlicensed operation is unwarranted at thistime, epecidly given that the initid uses of
UWB will not likely be mass-market gpplications. Licensing is necessary, & least until this new
technology has been proven to be nor-interfering in practice. Moreover, coordination of UWB
operation is essentid, because without coordination it will be impossible to track UWB usage

and trace the source of any interference that may occur.

A. UWB  Should Be Initially Deployed Pursuant to FCC
Licenses, Given the Difficulty of Addressing Problems
Resulting from Unlicensed Use

The record of this proceeding suggests that the first likely commercia applications of
UWB technology will involve rdatively low powers and short operating ranges. Asthe Comt
mission recognized in the NPRM, the first wave of UWB devices probably will involve avariety
of short-distance radar-like imaging gpplications, such as ground- penetrating radar (“GPR”) and
through-wall imaging devices® According to the NPRM, these will be used in the construction

and energy industries, aswdl asin archeological digs and by law enforcement officers and

! NPRM at 1 18.
8 See NPRM at 1 10.



forendc investigators. If these are the initid gpplications of UWB technology, however, then the
firs UWB devices will be used in aprofessond and indudtrid setting, rather than in the mass
consumer market. In this setting, licensing is eminently practical.

Licenang in this context is aso highly warranted, given the lack of any track record for
UWB. Licenang will ensure that the use of the technology can be tracked carefully initsinitia
deployment stage, which will facilitate the detection and tracing of any interference that may
occur and the identification of the radiating UWB source. If severa years of heavy usage under
alicenang regime do not result in interference, the Commisson may consider whether licensng
continues to be needed.

Unlicensed operation from the outset, however, will provide the worst possible scenario
in the event deployment results in interference problems. There would be no centra repository
of information concerning who has the devices and is using them, and no ready method for
tracking usage or compiling interference data. If the devices proliferate fredy into the consumer
market without an initia phase of controlled distribution only to licensees, it will prove nearly
impossible to stop their spread, even if they result in massive and destructive interference. Put
samply, it would be much easier to address interference issues that arise when the only UWB
devices are GPR units licensed to construction companies and smilar operators, than if the issue
arises after unlicensed UWB devices are centrd to the operation of automobiles, intruson
darms, baby monitors, security fences, space heaters, microphones, toilets, and cameras.”

For these reasons, Alloy advocates the licensing of al UWB devices, especidly at the
outset. Until thereis certainty that UWB devices will not, in the aggregate, pose a significant

risk of interference with licensed services, unlicensed proliferation cannot be justified. The Food

9 See NPRM at 711, 13.



and Drug Administration does not alow new medications, no matter how appeding, to be sold
over the counter in the mass market until they have been proven safe and effective, through tests
and then through doctor-supervised prescription use. Similarly, the Commission should not
dlow anew, largely untried technology to be spread throughout the nation, on an unlicensed
bass. Widespread unlicensed use is not justified smply on the basis thet the technology is
innovative or “interesting” 1> — there must be a record establishing beyond doubt that it is safe to

other telecommunications technologies and spectrdly efficient.

B. Coordination of UWB Usage Should be Mandatory
Whether UWB islicensed or unlicensed, the Commission needs to ensure that UWB

usage is coordinated with licensees whose operations might be affected. As noted by the
Wirdess Communications Association Internationd (“WCA”) in its comments:

[T]he record before the Commission both in this docket and else-

where highlights the sheer number of unknown variables that pre-

clude an accurate assessment of the interference risks posed by

UWB technology a thistime*
Alloy agrees with this assessment. Moreover, the very nature of UWB devices requiresthat a
coordination process be in place before any deployment of UWB systemsisdlowed. Licensed
users of the spectrum — and other users of UWB technology — need to be able to determine
who isusng UWB devices, aswell as where they are using them, in order to avoid causing inter-
ference and to provide a tracking mechanism in the event interference occurs. Thisistrue
whether the technology is used pursuant to alicense or is used on an unlicensed basis. In the

absence of coordination, alicensee or a customer encountering interference that results from

another’'s UWB usage would be unable to track it to its source. A cdlular licensee or GPS user

10 See NPRM &t 5 (reciting “interesting UWB applications”).
1 WCA Comments a 4.



that findsits service has become less reliable would not be able to determine who is usng UWB
in the vicinity and would not be able to tie the interference to a specific UWB user, much lessto
the technology.

While coordination of unlicensed Part 15 devices might be considered problematic, Alloy
notes that there is precedent for requiring coordination of such devices. In particular, the Com-
mission has prescribed coordination rules for unlicensed PCS devices operating in the 1910 —
1930 MHz band.*? Those rules permit only devices that can automatically be coordinated
through UTAM to operate in the unlicensed PCS band, in order to prevent interference with
point-to-point microwave usersin the band.

Alloy recognizes that widespread deployment of portable UWB devices in the consumer
mass market would have the likely effect of precluding coordination. Thisis especidly trueif
these devices are used in automobiles, for example. However, the early stages of UWB deve-
opment will provide vita information on the interference potentia of UWB devices, and the
process of coordination can be used to both warn other spectrum users of potentia interference
and dlow them the opportunity to measure the actud level of interference. If the results of this
initid deployment show that interference is not a serious concern in practice, it may be appropri-
ate to diminate the coordination requirement for devices within a defined technica threshold.

At this point, however, thereis no record for making such ajudgment. Alloy respectfully sug-
gests that coordination of UWB devices should be required until sufficient data have been col-
lected to understand the UWB interference potential, and that mandatory coordination is a neces-

sary part of the cautious deployment of UWB technology.

12 See 47 C.F.R. § 15.307.



i, SPECIFIC INTERFERENCE CONCERNS

A. Potential Interference to “Assisted GPS’ Technology Being
Developed for CMRS Phase |l E-911 Compliance

Asnoted by severa commenters, the potentid for interference between UWB devices
and Globd Pogtioning System (“GPS’) satdlite Sgnasis a definite possibility, and a serious
concern for alarge number of GPS users™® AsaCommercia Mobile Radio Service provider,
Alloy isrequired under the Commission’'s Phase |l E-911 rules to develop the capability to pro-
vide accurate physical locations of wireless devices used to place emergency 911 cdls. One of
the technologies that Alloy is presently investigating for Phase |l E-911 isthe use of “assisted”
GPSfor the rapid determination of latitude and longitude in avariety of RF environments. The
term “asssted” refersto the process by which the cdlular network provides additiond red-time
datato a GPS receiver located within awireless device to alow the device to acquire the GPS
sgnd more rapidly and with much better sengtivity than can be achieved with stand-aone GPS
receivers. While stand-aone GPS receivers can acquire a GPS signd down to levels of —130
dBm, assisted GPS extends this sengitivity an additiona 20 dB or more, dlowing acquisition of
the GPS sgnd a the—150 dBm level. GPS can therefore be used by awireless device located in
a propagetion environment (e.g., ingde buildings) in which sand-aone GPS was never intended
to be employed. Such capabilities will greatly increase the percentage of accurate locations that

will be obtained for emergency cdls, and isimportant to wireless cusomers safety.

13 See, e.g., Comments of the Satellite Industry Association at 2; Comments of Lockheed
Martin at 4-5; Comments of Aircraft Owners and Pilots Association at 11-13; Comments of U.S.
Department of Transportation at 9-13, Att. 2; see also ex partefilings by: US GPS Industry
Council dated Oct 2, 2000; Nationa Telecommunications and Information Adminigtration
(“NTIA™), dated Oct. 6, 2000 (submitting Memorandum to the Chairman of the Interagency
Radio Advisory Council (“IRAC”) from the Department of Defense IRAC Representatives).

10



The—150 dBm sengitivity level achieved by asssted GPS is approximately some 50 dB
below the noise floor of an RF receiver with a bandwidth corresponding to the 10 MHz GPS sg-
nd bandwidth. With this vastly enhanced sengitivity, assisted GPS will be especidly vulnerable
to interference from UWB devices, which tranamit at a power spectra dendty below the noise
floor but potentialy greetly above the sensitivity level of an asssted GPS receiver.

For this reason, the Commission should achieve a complete understanding of the effect of
UWB transmissions on assisted GPS before dlowing any deployment of UWB devices. Asssted
GPS has not yet been deployed; it is still under development. If the Commission wereto
authorize a potentidly interfering technology without sufficient testing to rule out interference,
questions would be raised as to whether Assisted GPS could be relied upon by wireless carriers

asaPhase |l BE-911 solution.

B. Wireless Communications Applications of UWB

In the NPRM, the Commission identified both location gpplications and wireless com-
munications applications for UWB.* Many of the location applications, such as ground- and
wal-penetrating radar, mine detection, and fluid-level sensors, are not reedily feasible using non
UWB technology — they require the use of UWB technology as a matter of basic physics. Most
of the discusson in the NPRM focuses on these applications as a basis for moving forward with
the authorization of UWB technology. The communications gpplications of UWB technology,
on the other hand, are not unique to UWB. Applications such as wireess networking, secure
covert communications, high-data-rate/short-distance transmissions, and outdoor wide area
communications sysems are not inherently dependent on UWB technology, athough some such

gpplications may be facilitated by it.

14 See NPRM at 1 10-12.
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Alloy is strongly opposed to authorizing the use of UWB technology for communications
purposes at thistime, given the potentid interference that could result to existing forms of com-
munications and the availability of other technologies to accomplish the same ends. Secure
communications capability has aready been achieved using traditiona wireless technologies,
such as GSM and CDMA.* The use of UWB for communications purposes therefore adds no
sgnificant bendfit to exigting cgpabilities, while producing an increase in the level of noise and
interference in dready congested bands.

Ironicaly, many of the “grassroots’ comments filed in this docket, some of which were
prompted by UWB proponent Time Domain Corporation, advocate the adoption of UWB rules
principaly for communications gpplications, instead of the location technologies that UWB will
uniquely fadilitate®® Indeed, some of these organizations base their well-intended support for
UWB on the belief that this technology will facilitate communications for which it may not even

be auitable, such as the wireless provision of broadband internet service and dimination of the

15 To Cingular's knowledge, there has not been a single recorded incident of successful

interception of communications using ether of these technologies by an unauthorized third party,
despite their widespread deployment in commercid wireless networks. In fact, the Nationa
Indtitute of Standards and Technology and Nationa Security Agency concluded in ajoint 1997
report on government wireless telephone security that interception of GSM voice cdlsisa®low
risk” when GSM voice privacy is activated. See William E. Burr (NIST) and Richard A. Dean
(NSA), Federal Wireless Telephone Security Risks Results, at 13-14 (Oct. 15, 1997), available at
<http://www.antd.nist.gov/fwuf/wrisks/start.html>.  Further, 1S-136 TDMA technology (and
possibly others) supports STU-11I functiondity. STU-I11 technology is currently employed over
wired and wireless networks to carry dl classfied Federd government telecommunications, up
to and including voice cdls by the President of the United States.

16 See, e.g., Letter Comments of the Department of Health and Human Resources, State of
West Virginia, dated Sept. 11, 2000 (filed Sept. 12, 2000) (“1 am writing at the request of
representetives of Time Domain . . . . | believe that the FCC should authorize the development of
ultra-wideband technology, particularly in the areas of communication for naturd or man-made
catastrophes. . .."”).

12



“digitd divide”!” Thereisno serious evidence that UWB will play any role in diminating the
“digital divide.” Infact, premature widespread deployment of untested UWB technology for
communications links may cause interference to radio services that can be used to bring broad-

band services wirdesdy to underserved communities'®

C. L ocation Applications of UWB

Obvioudy, to date there have been very few agpplications of the different UWB tech
nologiesin the private sector; the principa nortexperimenta uses of UWB have been defense-
related (e.g., military radars). UWB advocates are proposing widdy varying standards, based
principaly on experimentation with location gpplications of UWB, such as GPRs and wall-
penetrating location devices. These applications, if not properly condrained by the Commis-
son’srules, can be the source of destructive, and possibly undetectable, interference to GPS and
CMRS, which are relied upon by businesses, consumers and public safety entities.

Firgt, Alloy notes, in this connection, that Time Domain’s proposed system architecture
cannot readily isolate GPS frequencies from interference, while that of MultiSpectra Solutions
can. Accordingly, if testing reveds that UWB in GPS bands poses a credible threat of interfer-
ence, the Commission should concentrate its attention on solutions that can avoid transmissions
inthe GPS bands. Likewise, if tests show that UWB poses an interference threat to operationsin
civilian communications bands, such as the bands currently used by CMRS services, the 2 GHz
emerging technologies bands, and the 2.7 GHz MMDSY/ITFS bands that are candidates for IMT-
2000 “3G” technology, the Commission should focusits atention on UWB solutions that can

avoid the potentid for interference in such bands.

17 See, e.g., Letter Comments of Rainbow/PUSH Codlition, dated Sept. 12, 2000 (filed Sept.
13, 2000).
18 See, e.g., Comments of WCA at 2.
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With respect to ground penetrating radars (“ GPRS’) in particular, the Commission should
adopt rules that minimize the potentid leakage of interfering UWB tranamissions. Inthe NPRM,
the FCC proposes “to define a GPR as an UWB device that is designed to operate only when in
contact with, or in close proximity (i.e., 1 meter) to, the ground for the purpose of detecting or
obtaining the images of buried objects”*® Alloy recommends that the FCC should reduce the
“close proximity” range to one foot (or a metric equivaent, such as 30 cm) or less. At any dis-
tance from the ground, metal objects on the ground may reflect the energy emitted by a GPR de-
vice. Thus, GPR devices should be as close as possible to the ground before they can be
activated. This limitation will minimize reflections that could cause harmful interference to
other RF devicesin the vicinity of the GPR.

Findly, Alloy is concerned that through-the-wall UWB devices will be sources of harm+
ful interference to licensed and unlicensed systems. These devices will be generating energy in a
horizontd plane. At times, the devices will be used in congtructing buildings that rise many
gtories above the earth’ s surface. Thus, some of the usage will be a a height thet is proximate to
the heights of nearby licensed radio stations. For example, many CMRS monopolesrangein
height from 150' to 200°. CMRS antennas are used not only to trangmit sgnds, but dso to
receive low-powered signals from handsets located some distance from the tower, often along an
obgtructed, indirect path. For example, adigitd CMRS handset may use only afew milliwatts to
trangmit from an interior office or lobby in abuilding to an antenna located milesaway. A
highly senstive antenna and recelver &t the cdl Ste are used to detect these transmissions. If a
through-the-wall UWB device is amed in the direction of the tower, as might occur when a

building is under congtruction or a pipe or sud sensor is being used, the energy from the UWB

19 NPRM at 1 25.
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device traveling directly toward the tower has the potentia to cause harmful interference that is
difficult to detect. Likewise, athrough-the-wall UWB device may interfere with anearby CMRS
handset. Thisisnot merely a hypothetica concern on the part of CMRS operators. Sprint PCS
has shown, on the badis of joint testing with Time Domain, that UWB devices can interfere with
CDMA CMRS operations:

Both the test results and the theoretical mode confirm that
asngle UWB device causes harmful interference when it iswithin
a certain distance of a CDMA PCS handset. Specificdly, the tests
showed that UWB emissions can affect the forward link of an 1S
95 system because they increase the noise floor of the handset re-
celver. Interference increases as a handset and UWB device are
placed closer together. Asthe noise level increases, the handset
requires more power to maintain forward link transmissonsto
compensate, or offset, the additiona noise. Thus, the closer a
handset is placed to a UWB device, the more power the handset
needs to maintain continued transmisson.

The interference generated by a UWB device can have two
adverse effects on CDMA-based PCS service. First, UWB inter-
ference can cause PCS calsto drop, or prevent the PCS customer
from making or recelving cdls dtogether. This condition will
occur if the forward link power required to overcome the UWB
interference exceeds the maximum alowed for the handset. How-
ever, in addition to this direct blocking, UWB devices can aso
causeindirect blocking. Specifically, even in Stuations where the
base station can forward the additiona power the PCS handset re-
quires to maintain acommunications link in order to offsat the
UWB interference, the base station will correspondingly have less
forward link capacity to assign to other PCS customers wanting
service from the base gtation. Thus, UWB interference can reduce
the capacity of Sprint PCS' network because a base station will be
able[to] support fewer customers than it was designed to serve®®

Safeguards should be put in place to minimize the potentid interferencerisks. Alloy
supports the FCC' s proposed restriction that these UWB devices cannot be activated unless they

are in contact with the wall’ s surface. A mechanica sensor is not practical because a user could

20 Sprint PCS Supplemental Comments at 3-4 (filed Oct. 6, 2000) (footnotes omitted).
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easly overrideit. Ingtead, the actual UWB emission could be used at an ultra-low power level to
prevent operation until the device isin contact with (or in immediate proximity to) a surface of a
different dielectric constant than air. Automatic power control should aso be used to minimize
the escape of unwanted emissons from the far sde of the wal. The change in digectric congtant
at thefar sde of thewall could be used to measure when an adequate power level has been
reeched to dlow imaging of thewall.

Even with these safeguards in place, the potentid for interference to other systems would
dill exist, because the emisson that reaches the far Sde of the wall must be powerful enough to
be reflected and for its reflected component to pass again through the wall’s materid. The
portion of the energy that is not reflected by the distant Sde of the wall would be radiated into
the space on the wal’ sfar side. For these reasons, the Commission should consider limiting the
use of through-the-wall UWB devicesto very high frequencies, possibly even in the 60 GHz
Oxygen Absorption Band, to minimize the potentid for interference. 1n addition, operation of
UWB devices should be regtricted to the highest possible frequency ranges that will permit
adequate performance of the systlems. In dl cases, with the possible exception of the GPRs,
operation should be regtricted to the bands above 2.7 GHz due to their potential impact on
cdlular, PCS and other terrestria wirdless systems, such asthe IMTS/MMDS frequencies below

2.7 GHz that are IMT-2000 candidate bands.

CONCLUSION

For the foregoing reasons, Alloy Wireless urges the Commission to proceed cautioudy in
adopting rules for UWB technology. Testing should be completed and incorporated into the
docket before proceeding further. If the Commission believes that the test results provide sup-

port for proceeding with rules, it should issue a further notice of proposed rulemaking that would
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alow the public to focus on specific rule proposas, and only after notice and comment on such
proposals should it adopt rules. Any rules adopted should fully protect authorized services, such
as CMRS and GPS, from interference.
Alloy submitsthat the public interest would not be served by dlowing unlicensed use of

UWB devices at thistime. Licenang their use & theinitid stage would better facilitate tracking
and mitigation of interference; for the same reason, dl UWB devices should be subject to a
coordination requirement, whether licensed or unlicensed.

Respectfully submitted,
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By:
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